The ability to efficiently and reliably process date expressions is crucial to many speech-based applications. A multi-level description which contains the syntactic deep structure, the orthographic surface form, a citation form representation, and the phonetic transcription is proposed. With this representation, highlevel constraints, e.g. on syntactic structure, can be exploited to restrict the search space on the lower levels.
INTRODUCTION

SpeechDat
The European SpeechDat project aims at creating Polyphone-like telephone speech corpora for all Western European languages. The recordings are fully digital (daw format, 8 bit quantization, 8 KHz sampling rate) on ISDN speech servers. In the fvst phase (SpeechDat(M), from October 1994 to February 1996), 1000 speakers were recorded in the eight languages Danish, Dutch, English, French, Ge", Italian, Spanish, and Swiss French [lo] .
Each recording consists of 39 mandatory items which are the same for all languages (digits, numbers, money amounts, time and date expressions, command words and phrases, phonetically rich sentences, spellings), and optional items (e.g. birth date, city of call, spontaneous speech) which differ from one language corpus to the other.
The German SpeechDat(M) corpus was recorded at the Phonetics institute of the University of Munich. The corpus consists of the recordings for the mandatory items plus the spontaneous speech for 500 male and 500 female speakers. Speaker ages range from 10 to 71, the dialect regions used are the 16 German states, plus The recordings for the read item and today's date are on the SpeechDatW) CD-ROMs; the date of birth was originally recorded only to serve as speaker information and thus is not on the CDROMs (but can be obtained separately).
All SpeechDat(M) databases will be publicly available 18 months after the end of the project, i.e. August 1997. They will be distributed via ELRA.
DATE EXPRESSIONS
Date expressions are a particularly important class of utterances in telephony applications because they relate to almost any speechbased service: telephone b a n g , travel information, scheduling of appointments, etc. These services are an active field of development and research (cf. There is no phonetic literature on date expressions, because date expressions follow the usual phonotactic constraints of the language. However, for the development of speech-based applications, the ability to process date expressions efficiently and reliably is crucial, and any information that may aid in this should be made use of.
The remaining paper is structured as follows: section 2 motivates the use of multiple levels of description. Section 3 gives an introduction to date expressions in G a " and contains a multilevel description of the date expressions of the SpeechDatW) database. Section 4 presents the results of an analysis of the Gmnan date expressions in SpeechDat(M). The citation form is mapped 1:l to the orthographic representation via the lexicon which contains for each word one standard pronunciation (and possibly pronunciation variants).
MULTI-LEVEL DESCRIPTIONS
In natural language processing, the basic type of data is written text, i.e. an orthographic representation. This orthography is considered as the surface form of deep syntactic shructuns. Even higer representation levels, e.g. semantic representations, arc based on the Grammar rules describe the organization of words and syntactic substructures into larger syntactic smctures; these rules can be used topdown for the generation, or bottom-up for the analysis of surface forms. Grammar rules may take arguments which resmct their applications to specific contexts; thus, the grammar can be held modular, and subgrammars can be used for the analysis of restricted sublanguages.
A multi-level description that contains the levels outlined above is useful because higher-level syntactical constraints strongly restrict the variation of items on the lower levels, and thus can restrict the search space. This is particularly important in languages with a rich case system, e.g. German. Furthermore, multi-level descriptions have shown to be a clear and flexible way of representing data on different levels of representation [ 11.
In this paper, three levels of representation will be used for the description of date expressions in German:
syntactic s t r u m a .
citation form orthographic representation syntactic structure with arguments.
A segmentation and labelling of the speech data is currently under way, but was not yet available for the present analysis. [ tausend] .
DATE EXPRESSIONS IN GERMAN
The case and format information is stored in the lexicon, e.g. This grammar uses the parameters to a) build a syntax structure of the transcription, and b) propagate case and format constraints to the right: once a marker for a case or format is found, the rest of the utterance has to be of the same case.
33.
Example.
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